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(54) Allocating channels in a mobile communications system 

(57) The system comprises base stations (BS1, BS2, BS3), some of which interfere, tethered mobile units 
(MS1, MS3) communicating with a single BS and roaming mobile units (MS2). A free channel is selected for 
allocation to a requesting mobile unit at the first base station (BSD. If the selected channel is free at the 
interfering base stations it is allocated. If the selected channel is free or allocated only to tethered mobile units 
(MS1, MS2, MS3) at one or more interfering base stations {BS1, BS2; BS2, BS3) and if the requesting mobile 
radio is a tethered mobile unit (MS1, MS3), it is allocated. Otherwise allocation is blocked. 
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Allocating channels in a mobile radio system 
Field of the Invention 

The invention relates to a method for 
allocating channels in a mobile communications system 
comprising a data base, first and interfering base 
stations, isolated mobile radios, each of which is 
normally capable of communicating solely within a 
coverage area of a specified base station, and freely 
mobile radios, each of which is capable of communicating 
via any of the base stations. 

The invention relates to the field of radio 
phone systems. A subscriber in a radio phone system, 
i.e. a radio unit or a subscriber station, for instance 
a radio phone or some other means of communication, may 
be registered in a radio network or system, whereby, it 
is registered in the radio network via system and 
traffic channels maintained by the base stations of the 
radio network. 

The method of the invention is specifically 
designed for use in what are known as trunked networks, 
which are typically company networks or government net- 
works in which all channels are shared by one or several 
companies or governmental agencies. 

This invention is especially suitable for radio 
systems where part of the radio users, or a group of 
users, may always be located in such isolated areas that 
the channels used by them could be reused already at the 
neighbouring base stations . such user groups can be 
found, for instance, in underground (railway) systems. 

The invention is suitable for use in mobile 
radio systems with digital as well as analog radio 
paths. Analog mobile radio systems have been described 
for example in mpt 1327, January 1988, revised and re- 



printed November 1991 a c n ■ 

„ . ' Signalling. Standard for Trunked 

T ^ "nirea Kingdom Department of Trade and 

industry, Radiocommunications Agency. 

Background of the Invention 

In mobile telecommunications system* +t» 
of useable radio channels is very of ten r * 
is often the case especiallvfn . ! reStrioted - 

PMR syatam. " " y " en ' "^"y in a 

This basic solution restricts 
reduces efficiencv i„ * restricts planning and 

sites nus t hav. d if fe * « l r l0CatSd ta " «*«„„ 

A ^wer prior art method ^ 



channels is called dynamic channel allocation. The basic 
idea in dynamic channel allocation i. that the same 
channels can be shared by base station sites even if 
they are situated geographically close enough to cause 
interference. Nearby sites sharing the same channels are 
listed in the exchange, and whenever a shared channel is 
allocated for a call, it is blocked from use on sites 
where it might cause interference. When the channel has 
been released, it is again available to any of these 
sxtes. 

With dynamic channel allocation, the coverage 
of the system can be extended without it being necessary 
to add more channels. The channels of the system can be 
used on any base station site according to traffic load. 
The jaax^ call switching capacity of ^ 8ystem will 
not be increased, however. 

Description of the Invention 

It is an object of the present invention to 
avoid the problems involved in the solutions according 
to the prior art. Thus, it is an object of the present 

chlnn!r • ^ Pr ° Vide 4 meth ° d £ ° r all °~ting »-io 
method \ a ° bile COI ™* icati ^ astern, in which 
method the number of used radio channels is as low as 

possible. 

This invention relates to a method for 
allocating channels in a mobile communications system 
comprising a data base, f ix5t and interfering base 
stations, isolated mobile radios, each of which is 
normally capable of communicating solely within a 

ZlTlT ° f * SpeCified ba8e Station ' — ^eely 

mobile radios, each of which is capable of communicating 
via a ny of the base stationSf ^ compr 

following steps: maintaining in the data base a file on 



the urt.rf.ri,, base stations for the 
station, selecting a free channel to be alloC4ted 
requesting mobil. radlo « the £iMt 

ohoolcing wheth.r th. .obil. radio i, an isol « ed 

^ =hr y r^i:\r^r h ~ the 
:rrr >lleMtill9 - rr.r n L b ; h : 

selected channel is f r .e at *h„ < . * . 

■ ^ . IM * " th « interfering base 

statins, .Uocetin, said .elected channel if the 
.etected channel is £tee or allOMted 

S 7; 1 "dies at one or se^er" 

of said a " 1 " <,Ut9<, -~ b ^ Pontine allocatiL 

* • ireely mobile radio at any of said 

TZIT: " itiOM ' 1 ™ in * -UocatL of said 
selected channel if the selected ^ ^ * 

any of the interfering base stations mA i£ _ 
requesting mobile radio , . ^ ^ ^ 

The present invention f(lrther relates ' 
mobxle communications sv ^^ . . 

station »„.. ■ 7 o°»prising = f irst base 

ralLs f»*«*-9 »«e stations. i S olated mobile 

radios each of which is normally capable of 
communicating solely „i thi „ . c „ J °* 

specified base station, and freely mobUe radios/In 
of which is capable of communicating via any of the base 
t«ions a data bas. for maintaining a file on the 
interfering base stations for the first base station 

" r ns for • *»stz. 

station f t "dio « th. first base 

station, first checking mean, £or eheclci 

t' ! 18 *» iS ° l "«< "dio or a freely 

-obil. radio, second checking m..„ s tor chacking 

the selected channel i. f re . at th. interfering base 

stations, first allocation means for allocating said 
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Elected Chan,.! i£ t(le selected 
interfering base stations , seoMd 

stations Id if thl 5eVeMl in " rf ««9 *«e 

ana if the requesting mobile r«di„ <. 
isolated mobile radio fir« „ * an 

preventing allocation of ,1" S el T° *« 

Elected channel 1, .nLtVd to ^^1™ " T 
at any of sain * . ireely mobile radio 

«y 01 said interfering base static., 
preventing means for stations, second 

9 means for preventing allocation «-f 
selected channel if the selected L 1 ° Catl ° n of said 

7 - 1„ 6 ^crr^iT,: 

revesting ^iie radio is . freely mobUe ^J* tte 

-annel ^Z^T ^ °" th « «- 

reservation situation of the 
communications system , mobile 

interfering te se7ta7io„ „„ ^lotT" 1 ^ °" «>° 
of a base station * n V when allocating a new channel 

-io on a (tot ,U .JJTC?,!^: 

there i6 a fre*» nnaWnAl ^ ' <-necjcs tfcat 

checked Whether the^are «u a" H ' " * the " 

that interfere with tnT * Btatl ° n Sltes 

«ere are no »o« in^T" T " 
site, then the channel^a"! ar °° nd 
on the first base stlti " 1<,Cated to « i«l«ed radio 

wt MSe station site. Thus ^ «-^w 
interfering sites (or ^ ' «• •» 

"nether that seae channel is fr« o„ th 
interfering, base station site ad< ? " C °° d ' 
-se station site. « th."^"^ * £ "~ 

--ha S ewh.rri;r c r w =irrs^ 



»y base station sites tbn lnterfere 

base station site. However if th« „i. , . 

„ ... _ t ™ r ' 1£ tne channel is not free 

at the second base station, it is ODeol(ed whether 

channel to be allocated is nsed hy a » i30lated ^ 
■<»>. i.e. a radio that is normally capable of 
communicating solely within a coverage J~ * 
specified Due statiM . „ the chMi> -- J™^* 

^ cTet tha?' ~ " SWCal — ' ^ " 

isclear that, concerning that second base station site 

that specific channe! can be aeed on the flxst base 
station site. In the other case, « the ohlnM1 * ^ 

- channel can not be aUca^cr Z 1~ uT 
whether the *° **" " eth ° d > ** *• =»e= fc .d 

~ r-ts^ ^ ~- - - - 

" —-in, soleiyphTr;™ areir 10 
specified base station, or whether the mobile sttion is 

^Ty^lT'- " hiCh U - - Jut-in 1 

via any base station of the network. 



Benefits of the Invention 



•xoha... " " * dTanta9 ° 01 <""* « method and mobile 
«=h*n 9 e » . mow!. radio system Ue 

-ob,le exchange of the invention improve the channel 
allocation efficiency in mobile creations system! 

* turther advantage of the invention is that 

sole" ^thiH\rer\r l .rer P r " 

station, and a x^t^T ofchlnn^ "ttl T 

number of ch . nMls ^ ^ ~ - th e 

be multiplied by the nnmber of interfering, sit^s because 

of the invention. ^<-au 5e 



Still another advantage of the invention is 
that when the system has both Ir and FR mobile radios 
the number of channels available on a base station site 
can be multiplied by the number of interfering sites in 
the ratio of * a / ( j*„+u n) because of the invention. 

Brief Description of the Drawings 

in the following the invention will be 
explained in greater detail with reference to the accom- 
panying drawings, in which 

Figure l is a simplified schematic view of an 

the inventor ' ^ * *** « ^ ° f 

Figure 3 is a block diagram illustrating the 
database realizing the invention. 

Figure 1 is a simplified schematic view of an 
underground (railway, system in which the invention is 
iinplemented. m underground radio systems, for example 
in the city of London, there is a base station BSl f BS2, 
BS3 in each railway station si, S2 , S3 feeding leaky 

Ttl\7\ on T k 101 sides and as wen « * ««l 

SI to S3. Neighbouring base stations BS1, BS2; BS2, BS3 

interfere only in a small area ti . v» k * 

z *" iaj - L area 12 between stations 

S2 '* ?3 Where thei * leaky feeders LF1 meet. This 
means that handportables MSI, MS3 , which are only used 
at stations si and S3 respectively, will never have 
interfering problems with each other even if they are 
using the same frequencies at the same time, m the 
system there is also a handportable mobile station MS 2 
that is a freely mobile radio (FR) , which is capable of 
communicating via any base station of the network 
according to the interfering site concept. 

On the other hand, mobile radios mounted on 
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trains and handportables inside trains can interfere 
with one another and also with isolated radios MSI MS3 
at stations SI, S2 S3 P rt r- *-k * 3 
it 10 th6Se freel y mobile ^dios 

site ^ deflnL eSSential *° **" interfering 
site definitions in the system. 

To have more channel capacity for handportables 
at stations, the system should be able to make . 
difference between station handportables i e , ! 

radios (I R)/ which are normally capable If T 
solely witMn ™axxy capable of communicating 

station , a .°° Vera9e «- * * specified b ase 

OlOS (PR), which are capable Qf communic 

Figure 2 is a tl ow chart of the operation of 
the invention. ,he operation of the s*theTst.rt7 in 
.has. 200. According to the new inventive ^C^" 
tine the syste* aUocate. a new channel to a IbUe 

3i« S If !h C *" ^ mOMle - "at 

e«e s. if there is a f ree channel to be found it i, 

then cheeked 202 whether there are still . ' ! 
stat, that lntertet . ^ t(>e f t > e 

irer site ?h a ", "° ^« £ «^ *"es for the 
urst site, then the channel c is allocated !n<; *~ 

isolated radio on the first base station '° " 

However , if ther* m-. 
-tea for the first site 1 ;": aTJL^ whether^ 
sa.e ch.nne, is £tee on the second, interfering, base 
station site adjacent to the first base static, site if 
the channel is free 207 on the other 
interfering base station in the vicinity of the iTrl't 
base station, then the operation returns to phase 202 

IZZ\ ^ °" innel 15 " OC "~ 208 « 'he -end 
base station, it is checked 203 whether the channel to 
be allocated is used by an isolated radio ,»,. 



radio that is normally capable of communicating solely 
within a coverage area of a specified base station If 
the channel to be allocated is used 210 by an isolated 
radio, then it is clear that, concerning that second 
base station site, that specific channel can be used on 
the first base station site. Then the system returns 210 
to phase 202. m the other case, if the channel is used 
211 by a freely aobile radi0/ which ^ ^ 

communicating via any base station of the network, then 
that channel can not be allocated 212 for the intended 



use. 



Next we are going to clarify the channel 
allocation conditions for channels on interfering base 
statxon sites, m the following, PR mea ns a freely 
mobile radio, i.e. freely mobile radios capable of 

IZITI*' vla any base station of the 

Further, ir ffie ans an isolated radio, which is normally 
capable of communicating solely within a coverage area 

1st T C ^; d b3Se StatW f0llWin * Editions 

must be fulfilled before starting to use the same 
channels on interfering base station sites. 
1- The channel will be used by ir. 

2. The channel is not used by any fr on this or 

on any interfering site. 

It is possible to define whether the subscriber 

in t a h FR °K ^ SUbSCribet °" * — - «« group basis 
in the subscriber data base of the mobile communications 

system, 

Fi 9 ure 3 is « block diagram illustrating the 
database realizing the invention. The database contains 
the identifiers MS ID of the mobile stations MS 1, MS2 
MS3. m tne database there are tWQ flags ^ 

identifier MSI, MS2 , MS3 of the mobile station. The IR 
flag indicates whether the mobile station in question is 
an isolated radio, and FR flag indicates whether the 
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10 



mobile in question is a freely mobile radio. 

In the data base is also maintained a file on 
the interfering base stations for all of the base 
stations, particularly for the first base station. 

The drawings and the description referring to 
them are only intended to illustrate the idea of the 
invention. The method and mobile exchange in a mobile 
radxo system for allocating channels in a mobile radio 
system in accordance with the invention may vary in 
their details within the scope of the claims. Even 
though the invention has been presented above primarily 
m connection with PMR systems, it may be implemented in 
other kinds of radio telephone and mobile telephone sys- 
tems as well. 
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Claims : 



1 . A method for allocating channels in a mobile 
communications system comprising a data base (Fig. 3), 
5 first and interfering base stations , isolated mobile 

radios (MSI, MS3) , each of which is normally capable of 
communicating solely within a coverage area of a 
specified base station (BS1, BS3), and freely mobile 
radios (MS2), each of which is capable of communicating 
10 via any of the base stations (BS1, BS2, BS3 ) , the method 

comprising the following steps: 

maintaining in the data base (Fig. 3) a file on 
the interfering base stations for the first base 
station, 

15 selecting a free channel to be allocated to a 

requesting mobile radio at the first base station, 

checking whether the mobile radio is an 
isolated mobile radio or .a freely mobile radio, 

checking whether the selected channel i9 free 
20 at the interfering base stations f 

allocating said selected channel if the 
selected channel is free at the interfering base 
stations, 

allocating said selected channel if the 
25 selected channel is free or allocated only to one or to 

several isolated mobile radios at one or several 
interfering base stations and if the requesting mobile 
radio is an isolated mobile radio, 

preventing allocation of said selected channel 
30 if the selected channel is allocated to a freely mobile 

radio at any of said interfering base stations, 

preventing allocation of said selected channel 
if the selected channel is allocated at any of the 
interfering base stations and if the requesting mobile 
35 radio is a freely mobile radio. 



12 

2. A mobile communications system, comprising 
a first base station and interfering base 

stations , 

isolated mobile radios (MSI, MS3) , each of 
which is normally capable of communicating solely within 
a coverage area of a specified base station (BS1, BS3), 
and 

freely mobile radios (MS2), each of which is 
capable of communicating via any of the base stations 
(BS1, BS2, BS3), 

a data base (Fig. 3) for maintaining a file on 
the interfering base stations for the first base 
station, 

selecting means for selecting a free channel to 
be allocated to a requesting mobile radio at the first 
base station/ 

first checking means for checking whether the 
mobile radio is an isolated mobile radio or a freely 
mobile radio, 

second checking means for checking whether the 
selected channel is free at the interfering base 
stations, ' 

first allocation means for allocating said 
selected channel if the selected channel is free at the 
interfering base stations, 

second allocating means for allocating said 
selected channel if the selected channel is free or 
allocated only to one or to several isolated mobile 
radios at one or several interfering base stations and 
if the requesting mobile radio is an isolated mobile 
radio, 

first preventing means for preventing 
allocation of said selected channel if the selected 
channel is allocated to a freely mobile radio at any of 
said interfering base stations, 

second preventing means for preventing 



13 

allocation of said selected channel if the selected 
channel is allocated at any of the interfering base 
stations and if the requesting mobile radio is a freely 
mobile radio . 
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